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Abstrakt 
 

Dizertaļn§ pr§ca je komentovanĨm s¼borom siedmich publik§ci² 

uverejnenĨch v anglicky p²sanĨch impaktovanĨch ļasopisoch. Hlavnou 

t®mou je hŎadanie optim§lnej strat®gie vyuģitia imunohistochemickĨch 

met·d a met·d molekulovej genetiky pri diagnostike zriedkavĨch a novĨch 

n§dorov ļi podtypov n§dorovĨch jednotiek v gynekopatol·gii a aj v 

patol·gii urogenit§lneho traktu. şaģiskovou t®mou je gynekopatol·gia. 

Vġeobecnejġ² ¼vod je vĨberovĨm n§ļrtom sp¹sobov akĨmi patol·govia 

m¹ģu aplikovaŠ met·dy molekulovej genetiky vo vĨskume a struļne 

popisuje stav poznania v jednotlivĨch oblastiach z§ujmu. Ciele pr§ce 

struļne charakterizuj¼ vĨskumn® z§mery jednotlivĨch projektov. PrvĨ z 

nich sa zaober§ histomorfologickou Ămulleri§nskouñ variabilitou koģnej 

endometri·zy. Nasleduje raritn§ kazuistika ser·zneho papil§rneho 

borderline tumoru fimbri² tuby s analĨzou pr²tomnosti mut§ci² g®nov 

KRAS, BRAF a p53. Prospekt²vna longitudin§lna ġt¼dia Šaģkej dyspl§zie 

dlaģdicov®ho epitelu (HSIL) krļka maternice u HPV vakcinovanĨch ģien sa 

snaģ² odhaliŠ pr²ļiny tohoto fenom®nu. ńalġie dve ġt¼die sa zaoberaj¼ 

incidenciou fumar§t hydrat§za (FH) deficientnĨch leiomy·mov maternice a 

syndr·mu heredit§rnej leiomyomat·zy a ren§lneho karcin·mu (HLRCC) 

s cieŎom prispieŠ k zlepġeniu diagnostiky a zvĨġiŠ z§chytnosŠ tohoto 

syndr·mu. Napokon je v podobe dvoch publik§ci² predstaven§ bizarn§ 

dyspl§zia krļka maternice ako varianta HSIL. Z§ver je zamyslen²m nad 

miestom molekulovej genetiky v pr§ci patol·ga. 

 

 

Abstract 
 

This thesis focuses on gynecopathology. It consists of a collection of seven 

papers published in pathology journals with impact factor. Introduction 

section contains selection of examples showing scientific application of 

molecular genetic methods and basic information available in respective  

fields of interest. Further on the aims of individual research projects are 

described. The first project comprises histomophologic study of skin 

endometriosis addressing Ămullerianñ differentiation. A case report of a rare 

tumor namely borderline papillary serous tumor of the fimbriated end of the 

fallopian tube follows with molecular genetic analysis of KRAS, BRAF and 

p53 gene mutation status. Prospective longitudinal study on high grade 

squamous dysplasia (HSIL) of the cervix in HPV vaccinated women, so 

called DAV (dysplasia after vaccination) aims to elucidate pathogenesis of 

this phenomenon. Two other studies focus on incidence of fumarate 

hydratase deficient leiomyomas of the uterus and hereditary leiomyomatosis 

and renal cell carcinoma syndrome (HLRCC). The aim of those studies is to 

improve our diagnostic capability and increase detection rate of the patients 

with HLRCC syndrome. Finally a new subtype of HSIL namely bizarre cell 

dysplasia is described in two separate studies. Conclusion remarks 

contemplate the role of molecular genetics in surgical pathology.  



 

 

 

Predhovor 

 
Aplik§cia met·d molekulovej genetiky za ¼ļelom diagnostickĨm, 

prognostickĨm alebo predikt²vnym sa v dneġnej dobe b¼rlivo rozv²ja. VeŎk® 

mnoģstvo jednotlivĨch metod²k a povaha sledovanĨch genetickĨch zmien 

sp¹sobuje, ģe hŎadanie optim§lneho vyuģitia najvhodnejġej met·dy 

v kaģdom konkr®tnom pr²pade je procesom veŎmi zdŌhavĨm. Dizertaļn§ 

pr§ca je malĨm pr²spevkom do tohoto snaģenia. 
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Zoznam pouģitĨch skratiek 

 

2SC S-(2-sukcino) cyste²n 

ASC-H Atypie dlaģdicovĨch buniek, nemoģno vyl¼ļiŠ HSIL 

ASCUS Atypie dlaģdicovĨch buniek neist®ho vĨznamu 

BCD Dyspl§zia obsahuj¼ca bizarn® bunky 

BPSTFT Borderline papil§rny ser·zny tumor fimbri² vajcovodu 

CD Skupina determinantov 

CIN Cervik§lna intraepiteli§lna neopl§zia 

CMV Cytomegalov²rus 

DAV Dyspl§zia po HPV vakcin§cii 

DNA Deoxyribonukleov§ kyselina 

EBV Epstein-Barrovej v²rus 

FFPE FixovanĨ vo formole a zaliaty do paraf²nu 

FH Fumar§t hydrat§za 

HC2 Hybrid capture 

HE Hematoxyl²n ï eoz²n 

HHV4 ōudskĨ herpes v²rus 4 

HIER Teplom indukovan® odhalenie epitopov 

HLRCC Syndr·m heredit§rnej leiomyomat·zy a ren§ln®ho karcin·mu 

HPV ōudskĨ papillomav²rus 

HSIL Dlaģdicov§ intraepiteli§lna neopl§zia s vysokĨm stupŔom dyspl§zie 

HSV ōudskĨ herpes v²rus 

ID Identifikaļn® ļ²slo 

IHC Imunohistochemick® vyġetrenie 

IM Intramur§lny 

ISH In situ hybridiz§cia 

IVF In vitro fertiliz§cia 

LAST Terminol·gia dlaģdicovĨch l®zi² dolnej anogenit§lnej oblasti 

LBC Liquid based cytology (Cytol·gia z tekut®ho m®dia) 

LGL VeŎk® granulovan® lymfocyty 

LLHSIL şaģdk§ dyspl§zia podobn§ Ŏahkej dyspl§zii dlaģdicov®ho epitelu 

LOH Strata heterozygozity 

LSIL Dlaģdicov§ intraepiteli§lna neopl§zia s n²zkym stupŔom dyspl§zie 

LSIL-H ōahk§ dyspl§zia dlaģdicov®ho epitelu, nemoģno vyl¼ļiŠ Šaģk¼ dyspl§ziu 

MLPA Na vªzbe z§visl§ amplifik§cia pr·by 

MPS Mas²vne paraleln® sekvenovanie 

NA Nie je k dispoz²cii 

Neg Negat²vny 

NILM  Bez intraepiteli§lnej l®zie a bez malignity 

NK PrirodzenĨ zab²jaļ 

NP NevykonanĨ 

PAP smear N§ter gynekologickej skr²ningovej cytol·gie  
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PCR Polymer§zov§ reŠazov§ reakcia 

Pos Pozit²vny 

RCC Karcin·m z ren§lnych buniek 

RHA Syst®m reverznej hybridiz§cie 

RNA Ribonukleov§ kyselina 

S Subser·zny 

SM Submuk·zny 

STM Transportn® m®dium 

STUMP HladkosvalovĨ tumor s neistĨm mal²gnym potenci§lom 

TMA TkanivovĨ mikroļip 

VZV Varicella-zoster v²rus 

WHO Svetov§ zdravotn²cka organiz§cia 

WT PrirodzenĨ typ 
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ρ    ªÖÏÄ 
 

1.1     ªÖÏÄÎï ÐÏÚÎÜÍËÙ Ë ÅÎÄÏÍÅÔÒÉĕÚÅ 

 

Endometri·za je definovan§ ako pr²tomnosŠ endometri§lneho tkaniva mimo 

maternicu (1). Koģn§ endometri·za je dobre zn§ma a obyvke nepredstavuje 

diagnostickĨ probl®m aj keŅ sa vyskytuje relat²vne zriedkavo. Po ¼vodnĨch 

publik§ci§ch  Specka a Helwiga (2,3), ktor® popisuj¼ spolu 82 pr²padov 

nasledovali iba ojedinel® kazuistiky a popisovali neobvykl® histologick® 

rysy i anatomick® lokaliz§cie (1,4-6). Niketor® l®zie boli oznaļovan® ako 

atypick§ endometri·za a predstavovali diagnosticky obtiaģne pr²pady. 

Norm§lny mulleri§nsky epitel m§ sklon k metaplastickĨm zmen§m , ako to 

m¹ģeme vidieŠ v endometri§lnych ģliazkach (7-12). Z§vaģn® s¼ tieģ zmeny 

v strom§lnej komponente kde bola pop²san§ hladkosvalov§ metapl§zia a 

degenerat²vne zmeny prieļne pruhovanej svaloviny, ktor® m¹ģu vyvol§vaŠ 

diagnostick® rozpaky. Navyġe v bl²zkosti loģ²sk endometri·zy boli pop²san® 

neobvykl® zmeny v tukovom tkanive - iġlo o adipocyty s intranukle§rnymi 

inkl¼ziami (Lochkern, Kerbenkern a Ringkern) ako ich prvĨkr§t pop²sal 

Unna v roku 1895 (13).  

 

1Ȣφ      "ÏÒÄÅÒÌÉÎÅ ÐÁÐÉÌÜÒÎÙ ÓÅÒĕÚÎÙ ÔÕÍÏÒ ÆÉÍÂÒÉþ ÔÕÂÙ Ó 

periton eÜÌÎÙÍÉ ÉÍÐÌÁÎÔÍÉ 

 

Oznaļenie borderline papil§rny ser·zny tumor vajcovodu poprvĨkr§t pouģil 

Zheng v roku 1996 (14) a prv® review pr²padov bolo publikovan® v roku 

2005 (15). Tento n§dor splŔuje histologick® krit®ri§ epitelovej stratifik§cie a 

jadrovĨch atypi² tak, ako s¼ pop²san® v jeho ovari§lnej variante. V ļase 

publik§cie bol zn§my popis iba 8 pr²padov. V ned§vnej dobe sa objavili prv® 

molekulovo genetick® charakteristiky ovari§lnych SBOT a to alelick® straty 

chromoz·mov 17,18q, 20q a zisky na chromoz·moch 12p, 13-q23 (16) a 

alelick® zmeny chromoz·mov 1p, 5q, 8p, 18q, 22q, Xp a mut§cie g®nov 

KRAS (50%) a BRAF (20%) (17,18). Doned§vna bola problematick§ i 

ot§zka stagingu tĨchto n§dorov (19). 

 

1.3      ¦ÁĿËÜ ÄÙÓÐÌÜÚÉi  (HSIL) u HPV-ÖÁËÃÉÎÏÖÁÎĻÃÈ ĿÉÅÎ 

 

VakcinaļnĨ program HPV vakcin§cie zaļal v Ļeskej republike v decembri 

2006. Kvadrivalentn§ a bivalentn§ vakc²na bola dostupn§ pre mlad® ģeny v 

doporuļovanom vekovom rozmedz² 15 aģ 26 rokov. Nad touto vekovou 

hranicou bola indik§cia tieģ moģn§, ale aģ po individu§lnej konzult§cii s 

oġetruj¼cim gynekol·gom. Vakcin§cia nebola hraden§ zo zdravotn®ho 

poistenia aģ na vĨnimku, keŅ je na ģiadosŠ rodiļov od apr²la 2012 moģn§ 
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vakcin§cia dievļat vo veku 13 rokov s plnou ¼hradou z verejn®ho 

zdravotn®ho poistenia. Sporadicky od roku 2009 sme v naġom laborat·riu 

konfrontovan² s pr²padmi Šaģkej dyspl§zie (HSIL) u HVP vakcinovanĨch 

ģien s riadne ukonļenou vakcin§ciou. Tento fenom®n nebol nikdy 

systematicky ġtudovanĨ aj keŅ ho spom²na Szarewski (20), ktorĨ popisuje 8 

pacientiek s HSIL, z toho 6 asociovanĨch s HPV typom 16 a dva pr²pady 

asociovan® s typom HPV 18. Metodologicky iġlo o ġt¼diu zaloģen¼ na 

vyhodnocovan² n§lezov LBC skr²ningovej cytol·gie. Autori tento fenom®n 

nijako nekomentovali. Recentnejġia ġtudia (21) Castla et al., bola tieģ 

zaloģen§ na hodnoten² LBC n§lezov s n§slednou HPV detekciou a 

typiz§ciou u 617 pacientiek. Autori konġtatuj¼, ģe vªļġina identifikovanĨch 

pr²padov HSIL bola diagnostikovan§ v dvojroļnom ļasovom intervale po 

ukonļen² vakcin§cie a jednalo sa o Ăprevalentn® pr²padyò t.j. 

postvakcinaļnĨ LBC odber obsahoval HPV typ zhodnĨ s typom  

identifikovanĨm v LBC materi§li pred vakcin§ciou. Cielen§ a histologick§ 

ġt¼dia neexistuje.  

 

1.4      ªÖÏÄÎï ÐÏÚÎÜÍËÙ Ë ÄÉÁÇÎÏÓÔÉËÅ ÓÙÎÄÒĕÍu 

ÈÅÒÅÄÉÔÜÒÎÅÊ ÌÅÉÏÍÙÏÍÁÔĕÚÙ Á ÒÅÎÜÌÎÅÈÏ ËÁÒÃÉÎĕÍÕ 

(HLRCC) 

 

Germin§lna heterozygotn§ mut§cia g®nu pre fumar§t hydrat§zu bola 

ned§vno idenifikovan§ ako heredit§rny predisponuj¼ci faktor pre niektor® 

uterinn® a koģn® leiomy·my a ren§lne karcin·my v r§mci syndr·mu 

HLRCC (22,23). Tento syndr·m bol prvĨkr§t pop²sanĨ f²nskymi autormi 

ako zostava 25 probandov (24). Najz§vaģnejġ²m n§lezom u ļasti pacientov 

je vznik biologicky agres²vnych ren§lnych karcin·mov. To je d¹vod, preļo 

sa novoidentifikovanĨm pacientom s HLRCC syndr·mom pon¼ka vstup do 

programu pravideln®ho USG sledovania obliļiek 1x roļne. Prepoklad je, ģe 

pr²padnĨ karcin·m by tak bol zachytenĨ vo ļasnom ġt§diu vĨvoja. 

VzhŎadom na raritnosŠ syndr·mu a ne¼pln¼ penetranciu je st§le otvoren§ 

ot§zka efekt²vnej identifik§cie pacientov v popul§cii. Doteraz bolo 

navrhnutĨch niekoŎko pr²stupov. Sanz-Ortega navrhuje histomorfologickĨ 

skr²ning s nasleduj¼cou genetickou test§ciou pre z§rodoļn¼ mut§ciu FH 

g®nu (23). Bardella navyġe navrhuje pouģ²vanie protil§tky 2SC (25). Reyes 

tieģ navrhuje kombin§ciu histologickĨch charakterist²k a 

imunohistochemick¼ pozitivitu expresie 2SC pred molekulovo genetickou 

analĨzou (26). (Pozn. autora - kolekt²v A. Abbasa v m§ji 2018 na z§klade 

sk¼senost² s 22 pr²padmi FH deficientnĨch leiomy·mov navrhuje ako 

efekt²vny prvĨ krok vyhodnocovanie pr²tomnosti histomorfologickĨch 

znakov (27). 

 

1.5     :ÒÉÅÄËÁÖï ÌÅÉÏÍÙĕÍÙ Ó ÄÅÆÉÃÉÔÏÍ ÆÕÍÁÒÜÔ ÈÙÄÒÁÔÜÚÙ 

ɉ&( ÄÅÆÉÃÉÅÎÔÎï ÌÅÉÏÍÙĕÍÙɊ Ö ÒÕÔÉÎÎÅÊ ÂÉÏÐÓÉÉ 
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HLRCC syndr·m,  zn§my aj ako Reedov syndr·m, je heredit§rny 

autoz·movo dominantne dediļnĨ n§dorovĨ syndr·m a je podrobnejġie 

pop²sanĨ v predoġlej kapitole. JednĨm z jeho prejavov s¼ leiomy·my 

maternice. U vªļġiny ģien s HLRCC syndr·mom vznikn¼ symptomatick® 

leiomy·my vyģaduj¼ce chirurgick¼ intervenciu v mladom veku v ļase pred 

vznikom ren§lneho karcin·mu (23,24,28). PodŎa jednej ġt¼die aģ u 98% 

ģien s koģnĨmi leiomy·mami boli s¼ļasne pr²tomn® leiomy·my maternice, 

z ktorĨch bolo aģ 91% operovanĨch. Je vĨznamn®, ģe takmer 60% z tĨchto 

pacientiek podst¼pilo hysterekt·miu vo veku menej ako 30 rokov. 

Vġeobecne s¼ leiomy·my maternice veŎmi ļast®. Pravdepodobne 20% aģ 

50% ģien vo veku do 30 rokov m§ leiomy·m maternice. Vo vekovej skupine 

do 50 rokov je to 80% (29). Preto akĨkoŎvek skr²ningovĨ test na 

identifik§ciu pacientiek s HLRCC syndr·mom mus² byŠ veŎmi ġpecifickĨ. 

V minulosti sa zistilo, ģe leiomy·my asociovan® so z§rodoļnou mut§ciou 

FH g®nu m¹ģu prezentovaŠ kombin§ciu zvl§ġnych histomorfologickĨch 

charakterist²k (23,26,30). Ich senzitivita a ġpecificita vġak eġte nie je 

jednoznaļne potvrden§ (30). V prvĨch publik§ci§ch na t®mu HLRCC 

syndr·mu (31) sa uk§zalo, ģe imunohistochemick§ strata expresie FH v 

spojen² s morfologickĨmi charakteristikami m¹ģe svedļiŠ pre FH- 

deficientn® leiomy·my. FH protil§tka je komerļne dostupn§. 

 

1.6      "ÉÚÁÒÎÜ ÄÙÓÐÌÜÚÉÁ ËÒéËÁ ÍÁÔÅÒÎÉÃÅ 

 

Vªļġinu pr²padov HSIL je moģn® jednoznaļne diagnostikovaŠ v  s¼lade s 

WHO klasifik§ciou 2014 (32). Mal§ ļasŠ pr²padov je diagnosticky 

problematick§  z d¹vodu metaplastick®ho fenotypu, alebo  v pr²pade, ģe sa 

jedn§ o n²zky dysplastickĨ epitel (33-35). Asi 10 % l®zi² sa vġak tejto 

klasifik§cii m¹ģe vymykaŠ a to najmª v pr²padoch s pr²tomnosŠou 

mnohojadrovĨch buniek s bizarnĨmi jadrami v dysplastickom epiteli. V 

s¼lade so z§vermi ġt¼die LAST (36) blokov§ pozitivita expresie antig®nu 

p16 dovoŎuje l®ziu jednoznaļne oznaļiŠ ako HSIL napriek tomu, ģe na 

¼rovni histomorfol·gie nespŌŔa krit®ria konvenļnej l®zie typu HSIL. ĻasŠ 

tĨchto l®zi² sk¹r patr² k l®zi§m Ăblandn®ho typuò, ktor® v minulosti 

ļiastoļne pop²sali Park (35) a Kitahara (34) a oznaļovali ich ako Ălow grade 

skvam·zna intraepiteli§lna l®zia s vĨraznĨmi cytologickĨmi atypiamiò(ktor® 

potom preklasifikovali na HSIL - osobn§ komunik§cia, USCAP 2015, poster 

session, Boston, USA) a ako Ăzradn§ dyspl§ziaò. 

 

1.7      6ĻÚÎÁÍ ÂÉÚÁÒÎĻÃÈ ÂÕÎÉÅË Ö ÓËÒþÎÉÎÇÏÖÅÊ ,"# 

ÃÙÔÏÌĕÇÉÉ 

 

 

LBC cytologick® prepar§ty niekedy obsahuj¼ vĨrazn® veŎk® bunky 

dlaģdicov®ho p¹vodu vzhŎadu superfici§lnych buniek s objemnou 

cytoplazmou, ktor® charakterizuje vĨrazne zvªļġen® jadro (viac ako 

trojn§sobok plochy jadra intermedi§lnej bunky). Pr²ļinou je fenom®n 
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dvojjadrovosti, alebo mnohojadrovosti, ktor§ vedie k bizarnĨm tvarom 

jadier. PodŎa aktu§lnej Bethesda klasifik§cie z roku 2014 tieto bunky patria 

do kateg·rie LSIL. VzhŎadom na paralelnĨ projekt popisu bizarnej 

dyspl§zie z histologick®ho uhla pohŎadu (37) na ¼rovni cytol·gie sa n§m 

zdalo vhodn® pozorovaŠ tento fenom®n v prospekt²vnej ġt¼dii (38). Tento 

z§mer moģno vn²maŠ v kontinuite s pozorovaniami Parka (35), ktorĨ 

pop²sal Ălow grade skvam·zna intraepiteli§lna l®zia s vĨraznĨmi 

cytologickĨmi atypiamiò. Nesk¹r Washija v roku 2013 (39) hodnotil 

vĨznam dvojjadrovosti spojenej s kompresiou jadier a pr²tomnosŠ 

mnohojadrovĨch dlaģdicovĨch buniek v LBC vzork§ch. Napriek tomu, ģe 

tento autor pouģil trochu inĨ pr²stup a bolo to v ļase platnosti Bethesda 

klasifik§cie 2001 (40) a pred ġt¼diou LAST (36)  a pred WHO klasifik§ciou 

cervik§lnej dyspl§zie z roku 2014, ġt¼dia zistila siln¼ asoci§ciu medzi 

pr²tomnosŠou dvojjadrovosti, alebo mnohojadrovosti a vysokou 

pravdepodobnosŠou HPV pozitivity s n§slednou histologickou diagn·zou 

CIN 1 aģ CIN 2. Ned§vno Masand (41) pop²sala LLHSIL ako l®ziu, ktor§ 

korelovala s high-risk HPV genotypom. Autori konġtatovali, ģe LLHSIL 

morfologicky imituje LSIL a ģe u tĨchto l®zi² je plne indikovan§ analĨza 

expresie antig®nu p16. Z hŎadiska manaģmentu pacientiek, ktorĨ je 

pop²sanĨ a diskutovanĨ niģġie, je vĨznamn§ inform§cia z datab§zy 

Bioptick® laboratoŚe a to, ģe pravdepodobnosŠ existencie z§znamu o 

histologickej verifik§cii l®zie pri cytologickej diagn·ze LSIL je 10%. Pre 

diagn·zu ASC-H je to 22 % a pre diagn·zu HSIL 32 %. Z toho vyplĨva, ģe 

pacientka s diagn·zou ASC-H m§ dvojn§sobne vysġiu ġancu na histologick® 

overenie cytologick®ho n§lezu neģ pacientka s diagn·zou LSIL. (Tieto ¼daje 

vyplĨvaj¼ z datab§zy cytologicko-histologickĨch korel§tov, ktor® sa 

generuj¼ automaticky a z faktu, ģe abnorm§lny cytologickĨ n§lez nie je 

jedinĨm indikaļnĨm krit®riom pre histologick® overenie l®zie. Okrem toho 

klinici nemaj¼ povinnosŠ dohl§siŠ histologickĨ n§lez cytologick®mu 

laborat·riu.) 
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2       Ciele ÐÒÜÃÅ 
 

1. Popis histomorfologickej Ămulleri§nskejñ variability koģnej 

endometri·zy.  

2. Popis zvl§ġtneho n§doru ï borderline ser·zneho papil§rneho tumoru 

fimbri² tuby s analĨzou pr²tomnosti mut§ci² g®nov KRAS, BRAF a p53.  

3. Prospekt²vna longitudin§lna ġt¼dia Šaģkej dyspl§zie dlaģdicov®ho epitelu 

(HSIL) krļka maternice u HPV vakcinovanĨch ģien so snahou odhaliŠ 

pr²ļiny tohoto fenom®nu.  

4. Zlepġenie diagnostiky a zvĨġenie z§chytnosti HLRCC syndr·mu 

pomocou navrhovan®ho selekt²vneho molekulovo genetick®ho skr²ningu. 

5. Pos¼denie incidencie fumar§t hydrat§za (FH) deficientnĨch leiomy·mov 

maternice a syndr·mu heredit§rnej leiomyomat·zy a ren§lneho karcin·mu 

(HLRCC). 

6. HistologickĨ popis bizarnej dyspl§zia krļka maternice ako varianty HSIL. 

7. CytologickĨ popis bizarnej dyspl§zia krļka maternice ako varianty HSIL. 
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 3     6ĻÓÌÅÄËÙ  

3.1     (ÉÓÔÏÍÏÒÆÏÌÏÇÉÃËÜ ÖÁÒÉÁÂÉÌÉÔÁ ÅÎÄÏÍÅÔÒÉĕÚÙ ËÏĿÅ Á 

ÐÏÖÒÃÈÏÖĻÃÈ ÍßËËĻÃÈ ÔËÁÎþÖ ÖÚÎÉËÁÊĭÃÅÊ ÓÐÏÎÔÜÎÎÅ a v 

ÓĭÖÉÓÌÏÓÔÉ Ó ÊÁÚÖÏÕȡ £ÔĭÄÉÁ ϋυ ÐÒþÐÁÄÏÖ Ó ÄĖrazom na 

ÁÔÙÐÉÃËï ÒÙÓÙ Á ÔÙÐÙ ÍÕÌÌÅÒÉÜÎÓËÅÊ ÄÉÆÅÒÅÎÃÉÜÃÉÅȢ  

(Morphological variations of scar-related and spontaneous endometriosis 

of the skin and superýcial soft tissue: A study of 71 cases with emphasis 

on atypical features and types of mullerian differentiations) 

 

Pr§ca pod§va podrobn¼ histomorfologick¼ analĨzu atypickĨch rysov 

a r¹znych typov Ămulleri§nskejñ diferenci§cie pr²tomnej v loģisk§ch 

endometri·zy koģe a povrchovĨch mªkkĨch tkan²v u 71 pacientiek vo veku 

22 aģ 65 rokov (priemernĨ vek 32 rokov). PlzeŔskĨ n§dorovĨ register a 

register konzult§ci² autorov obsahovali 71 pr²padov endometri·zy koģe a 

mªkkĨch tkan²v, ktor® boli revidovan®. Formou telefonicky vyplŔovan®ho 

dotazn²ka sa u kaģdej pacientky zisŠovali klinick® a anamnestick® ¼daje, a 

to najmª lokaliz§cia l®zie, klinick® sympt·my a zvolenĨ operaļnĨ postup. 

Histologick® hodnotenie bolo zameran® na pr²tomnosŠ reakt²vnych atypi² 

(23%). Atypick® mit·zy v ģŎazovom epiteli boli pr²tomn® v 6% pr²padov, 

Ņalej r¹zne typy metapl§zi²: tub§lna (61%), oxyfiln§ (15%), cvoļkovit§ 

(10%), mucin·zna (4%), papil§rna syncyti§lna (3%). V strom§lnej 

komponente sme sa zamerali na hŎadanie reakt²vnych zmien, zmien 

s¼visiacich s graviditou a na zmeny asociovan® so zvĨġenou hladinou 

progest²nu. Identifikovali sme hladkosvalov¼ metapl§ziu (31%), strom§lnu 

endometri·zu a elast·zu ( do 1%), decidualiz§ciu (1%). Z inĨch n§lezov to 

boli bunky podobn® lipoblastom (15%), degenerovan® myocyty (10%), 

pr²tomnosŠ ġpir§lovĨch art®ri² (4%) a pr²tomnosŠ  veŎkĨch granulovanĨch 

lymfocytov (LGL ). Z§ver: Koģn§ endometri·za m¹ģe indukovaŠ neobvykl® 

reakt²vne zmeny v okolitom tkanive a to najmª v tukovom tkanive (bunky 

podobn® lipoblastom) a vo svalovine (degener§cia myocytov), ktor® m¹ģu 

imitovaŠ malignitu. NovĨm poznatkom je popis ġpir§lovĨch arteriol 

endometri§lneho typu a veŎkĨch granulovanĨch lymfocytov (LGL ). 
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Morphological variations of scar-related and 
spontaneous endometriosis of the skin and 

 ǎǳǇŜǊŬŎƛŀƭ ǎƻŦǘ ǘƛǎǎǳŜΥ ! ǎǘǳŘȅ ƻŦ тм ŎŀǎŜǎ 

  with emphasis on atypical features and 

    ǘȅǇŜǎ ƻŦ ƳǳƭƭŜǊƛŀƴ ŘƛŦŦŜǊŜƴǘƛŀǘƛƻƴǎɅ 

  Dmitry V. Kazakov, MD, PhD,a Ondrej Ondic, MD,a Michal Zamecnik, MD,a 
Ksenia V. Shelekhova, MD, PhD,c Petr Mukensnabl, MD,a Ondrej Hes, MD, PhD,a 
                Vladimir Dvorak, MD,b and Michal Michal, MDa 
       Pilsen and Brno, Czech Republic, and Saint Petersburg, Russia 

Background: Seventy-one cases of scar-ǊŜƭŀǘŜŘ ŀƴŘ ǎǇƻƴǘŀƴŜƻǳǎ ŜƴŘƻƳŜǘǊƛƻǎƛǎ ƻŦ ǘƘŜ ǎƪƛƴ ŀƴŘ ǎǳǇŜǊŬŎƛŀƭ 
soft ǘƛǎǎǳŜ ǿŜǊŜ ǎǘǳŘƛŜŘΣ ǿƛǘƘ ŀ ŦƻŎǳǎ ƻƴ ŀǘȅǇƛŎŀƭ ŦŜŀǘǳǊŜǎ ŀƴŘ ǘȅǇŜǎ ƻŦ ƳǳƭƭŜǊƛŀƴ ŘƛŦŦŜǊŜƴǘƛŀǘƛƻƴΦ !ƭƭ ǇŀǘƛŜƴǘǎɅ 
were women, whose ages ranged from 22 to 65 years (median, 32 years). 

Methods: Histological, immunohistochemical, and electronmicroscopic studies were performed. Clinical 
information was ascertained via a questionnaire solicited by the referring physicians. 

Results: !ƭƭ ǘȅǇŜǎ ƻŦ ƳŜǘŀǇƭŀǎǘƛŎ ŎƘŀƴƎŜǎ ƻŦ ƳǳƭƭŜǊƛŀƴ ŜǇƛǘƘŜƭƛǳƳ ǿŜǊŜ ŦƻǳƴŘΣ ƛƴŎƭǳŘƛƴƎ ǘǳōŀƭ όсм҈ύΣɅ 
oxyphilic (15%), hobnail (10%), mucinous (4%), and papillary syncytial (3%) metaplasia. Atypical features 
included reactive atypia (23%) and atypical mitoses in glandular epithelium (6%). Stromal changes included 
smooth muscle metaplasia (31%), decidualization (\1%), stromal endometriosis (\1%), and elastosis 
(\1%). Other features recognized included lipoblast-like cells (15%), some with intranuclear inclusions; 
atypical/degenerative myocytes (10%); spiral arteries (4%); and perineurial invasion (\1%). CD56 staining 
ƛŘŜƴǘƛŬŜŘ ƭŀǊƎŜ ƎǊŀƴǳƭŀǊ lymphocytes in 15 of 20 studied specimens. Ultrastructurally, these cells showed 
cytoplasmic granules, some with a delimiting membrane. 

Limitations: This study utilizes tissue specimens that mainly were received as consultations; therefore 
some inherent selection bias exists. Specimens were randomly selected for CD56 immunostaining, leading 
also to potential sampling error. 

Conclusions: !ƭƭ ǘȅǇŜǎ ƻŦ ƳǳƭƭŜǊƛŀƴ ƳŜǘŀǇƭŀǎƛŀ Ŏŀƴ ōŜ ŜƴŎƻǳƴǘŜǊŜŘ ƛƴ ŎǳǘŀƴŜƻǳǎ ŜƴŘƻƳŜǘǊƛƻǎƛǎΦ Lƴ ŀŘŘƛǘƛƻƴΣɅ 
so-called atypical features described in endometriosis affecting other anatomic sites may be seen in the skin. 
Some features may represent a diagnostic pitfall. ( J Am Acad Dermatol 2007;57:134-46.) 

E 

        ƴŘƻƳŜǘǊƛƻǎƛǎ ƛǎ ŘŜŬƴŜŘ ŀǎ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ 
        endometrial tissue outside the endometrium 
        and myometrium.1 Cutaneous endometriosis 
is a well-known condition, usually presenting no 
problem for dermatopathologists, despite its rela- 
tively infrequent occurrence in dermatopathology 
practice. After the seminal papers by Steck and 

Helwig2,3 comprising 82 cases, only a few small 
series were published, whereas the majority of the 
reports on cutaneous endometriosis in the literature 
appeared as isolated case reports. In recent years, 
a number of unusual microscopic features have 
been described in endometriosis in various anatomic 
sites.1,4-6 Some of them have been called atypical and 
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shown to represent potential diagnostic pitfalls. 
To our knowledge, these features have not been 
systematically analyzed in cutaneous endometriosis. 
Therefore we undertook the current study and 
herein present a detailed histopathologic analysis 
of a large series of cutaneous and subcutaneous 
endometriosis, with an emphasis on atypical features 
ŀƴŘ ǘȅǇŜǎ ƻŦ ƳǳƭƭŜǊƛŀƴ ŘƛŦŦŜǊŜƴǘƛŀǘƛƻƴΣ ŘƻŎǳƳŜƴǘƛƴƎɅ 
some hitherto undescribed microscopic features in 
this location. 

MATERIAL AND METHODS 
   A search in our consultation and routine institu- 
ǘƛƻƴŀƭ ŬƭŜǎ ƛƴ tƛƭǎŜƴΣ /ȊŜŎƘ wŜǇǳōƭƛŎ ōŜǘǿŜŜƴ мффо ŀƴŘ 
2006 yielded 73 cases coded as endometriosis involv- 
ƛƴƎ ǘƘŜ ǎƪƛƴ ƻǊ ǎǳǇŜǊŬŎƛŀƭ ǎƻŦǘ ǘƛǎǎǳŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 
subcutis and that occurring either within surgical scars 
or spontaneously. Hematoxylin-eosinestained slides 
ǿŜǊŜ ǊŜǾƛŜǿŜŘ ǘƻ ŎƻƴŬǊƳ ǘƘŜ ŘƛŀƎƴƻǎƛǎΣ ŀƴŘ ǘƘŜ 
ƘƛǎǘƻǇŀǘƘƻƭƻƎƛŎ ŬƴŘƛƴƎǎ ǿŜǊŜ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ ǘƘŜ 
ŎƭƛƴƛŎŀƭ Řŀǘŀ ǘƻ ŎƻƴŬǊƳ ǘƘŜ ƭƻŎŀǘƛƻƴ ŀƴŘ ŀǇǇǊƻǇǊƛŀǘŜ 
clinicopathological context. Two cases were excluded, 
with one matching the description of presumptive 
ŜƴŘƻƳŜǘǊƛƻǎƛǎ όƛǘ ŜȄƘƛōƛǘŜŘ ŬōǊƻǘƛŎ ƎǊŀƴǳƭŀǘƛƻƴ ǘƛǎǎǳŜΣ 
large numbers of pseudoxanthoma cells, and totally 
lacked endometrial epithelium and stroma), and the 
second case representing cutaneous endosalpingiosis. 
Thus 71 cases were included in the study. Question- 
ƴŀƛǊŜǎ ǎŜŜƪƛƴƎ ŎƭƛƴƛŎŀƭ ŘŜǘŀƛƭǎ ǿŜǊŜ ǎŜƴǘ ǘƻ ŀƭƭ ǇŀǘƛŜƴǘǎΩ 
ǇƘȅǎƛŎƛŀƴǎΦ {ǇŜŎƛŬŎ ƛƴǉǳƛǊƛŜǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǘȅǇŜ ƻŦ 
operation, location, symptoms were included. 
   Histologic parameters were estimated mainly in 
accordance with the summary of atypical features 
detailed by Clement and Young6 in 2000. The follow- 
ing features concerning the glandular component 
were assessed: reactive atypia, metaplasia (tubal, hob- 
nail, squamous, mucinous, oxyphilic), pregnancy or 
progestin-related changes (Arias-Stella reaction, opti- 
cally clear nuclei), hyperplasia (typical, atypical). For 
the stromal component, the following features were 
evaluated: pregnancy or progestin-related changes 
(decidual change, signet ringelike cells), myxoid 
change, smooth muscle metaplasia, absence of glan- 
dular component (stromal endometriosis, including 
micronodular stromal endometriosis), and elastosis.6-8 
We also looked for other rare changes seen in endo- 
metriosis, such as necrotic pseudoxanthomatous nod- 
ule formation, blood vessel and lymphatic invasion, 
perineural invasion, and Liesegang rings.9-11 Lastly, we 
recorded other unusual features, if present. The num- 
ber of tissue blocks available for review varied from 
1 to 18. 
   In 20 randomly selected cases, immunostaining 
with an antibody against CD56 (clone 1B6, dilution 
1:100, microwave antigen retrieving, Novocastra) was 

performed. CD56 was used to identify so-called endo- 
metrial large granular lymphocytes (LGL), known 
                                           Ʌalso in the early literature as Kornchenzellen 
              Ʌ(German; Kornchen = small grains, Zellen = cells). 
Immunohistochemical studies were performed on 
formalin-fixed, paraffin-embedded tissue according 
to standard protocols using an alkaline phosphatase- 
antiealkaline phosphatase method or avidin-biotin 
complex labeled with peroxidase or alkaline phos- 
phatase. Appropriate positive and negative controls 
were applied. 
    For electronmicroscopic investigations wet formol- 
ŬȄŜŘ ǘƛǎǎǳŜ ǿŀǎ ŀǾŀƛƭŀōƭŜ ƛƴ ǘǿƻ ŎŀǎŜǎΦ Lǘ ǿŀǎ ǇƻǎǘŬȄŜŘ 
in 4% paraformaldehyde, followed by 1% osmium 
tetroxide, and embedded in epoxy resin (Durcupan- 
Epon). Sections 1 m in thickness were cut, stained 
with toluidine blue, and examined by light micros- 
copy. Appropriate areas were selected, and thin sec- 
tions were cut and stained with uranyl acetate and lead 
citrate, and examined with a Philips EM 208S electron 
microscope (Eindhoven, Netherlands). 

RESULTS 
Clinical data 
    All patients were women, whose ages ranged 
from 22 to 65 years (median 32 years, mean 33.9 
years). Sixty-seven patients presented with scar- 
related endometriosis, which occurred on the abdo- 
men, in the perineum, inguinal area, or vulva within 
cutaneous scars of the following types of surgical 
operation: cesarean section, n = 36; laparotomy, 5; 
episiotomy, 4; appendectomy, 1; laparoscopy, 1; 
Bartholin gland cyst removal, 1. In 19 cases the 
type of surgical operation remained unknown. In 
the remaining 4 women, endometriosis was spon- 
taneous and the lesions were located in the navel. 
The period between the surgical operation and the 
development of endometriosis in the scars, as spec- 
ƛŬŜŘ ƛƴ пс ŎŀǎŜǎΣ ǾŀǊƛŜŘ ŦǊƻƳ у ƳƻƴǘƘǎ ǘƻ мф ȅŜŀǊǎ 
(median 4 years, mean 5.5 years). The lesions were 
usually solitary; however, in 5 cases, there were 2 or 
о ƴƻŘǳƭŜǎΦ tŀƛƴ ǿŀǎ ǎǇŜŎƛŬŎŀƭƭȅ ŎƻƳƳŜƴǘŜŘ ƛƴ мм 
cases, but this may be an underestimate as not all 
clinicians addressed this issue. Two patients pre- 
sented with recurrent endometriosis, and one of 
them also had inguinal lymph involvement. One 
woman presented simultaneously with cutaneous 
endometriosis involving the navel and peritoneal 
endometriosis. One patient had tubal pregnancy at 
presentation. All patients were treated by surgical 
resection. 

Gross features 
  Adequate gross description was available in 
29 cases, among which a majority represented 
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Table I. Histopathologic features in cutaneous 
and superficial soft tissue endometriosis (N = 71) 

Histopathological features Frequency 

Fig 1. A and B, Gross appearance of scar-related endo- 
metriosis: white scar tissue, small hemorrhages and tiny 
cystic spaces can be recognized. 

scar-related endometriosis described, on cut section, 
as a gray-white scarlike tissue, with or without 
evidence of hemorrhage containing tiny cysts when 
viewed under a magnifying glass (Fig 1). 

Histopathologic data 
   See Table I. All cases but two (which corre- 
sponded to stromal endometriosis and stromal 
micronodular endometriosis) revealed typical 
endometriotic glands associated with a characteristic 
stroma. The glands and stroma varied in size, con- 
figuration, luminal content, and composition reflect- 
ing changes of the proliferative phase, secretory 
phase, or that reminiscent of menstruation of the 
normal uterine mucosa (Fig 2, A, B, C, and D). Rarely, 
telescopic glands or glands with the invagination of 
the stroma in to the lumen with an appearance 
reminiscent of a miniature polyp were seen (Fig 2, 
E ). The endometriotic foci were randomly distrib- 
uted, but in one case the growth pattern was that of 
complex (adenomatous) hyperplasia without atypia 
(Fig 3). 
   The most common type of metaplasia in the 
endometrial glands was ciliated (tubal), with cilia 
ŀƴŘ ƛƴǘŜǊŎŀƭŀǘŜŘ όΨΨǇŜƎΩΩύ ŎŜƭƭǎ όCƛƎ 4, A and B). To 
mark the epithelium as tubal type we required 
ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ōƻǘƘ ŎƛƭƛŀǘŜŘ ŎŜƭƭǎ ŀƴŘ ΨΨǇŜƎΩΩ ŎŜƭƭǎΣ 
ŀƭǘƘƻǳƎƘΣ ƛƴ ǊŜŀƭƛǘȅΣ Ƴŀƴȅ ΨΨǘǊŀƴǎƛǘƛƻƴŀƭΩΩ ǘǳōŀƭ-endo- 
metrial glands were seen. Tubal metaplasia was 

Glandular component 
   Metaplasia 
      Tubal 
      Hobnail 
      Mucinous 
      Oxyphilic 
      Squamous 
      Papillary syncytial 
   Reactive atypia 
   Atypical mitoses in glands 
   Arias-Stella reaction 
   Optically clear nuclei 
   Hyperplasia 
Stromal component 
   Decidual change 
   Signet-ring-like cells 
   Myxoid change 
   Smooth muscle metaplasia 
   Stromal endometriosis 
   Micronodular stromal endometriosis 
   Elastosis 
Other features 
   Necrotic pseudoxanthomatous 
      nodule formation 
   Blood vessel invasion 
   Lymphatic invasion 
   Perineural invasion 
   Liesegang rings 
   Lipoblast-like cells 
   Intranuclear inclusions 
      in adipocytes 
   Atypically appearing myocytes 
   Spiral arteries 
   CD561 large granular lymphocytes 

43/71 
 7/71 
 3/71 
11/71 
 0/71 
 2/71 
15/71 
 4/71 
 0/71 
 0/71 
1/71* 

  1/71 
  0/71 
 49/71 
22/71y 
  1/71 
  1/71 
  1/71 

0/71 

(61%) 
(10%) 
(4%) 
(15%) 

(3%) 
(23%) 
(6%) 

(\1%) 

(\1%) 

(69%) 
(31%) 
(\1%) 
(\1%) 
(\1%) 

 0/71 
 0/71 
 1/71 (\1%) 
 0/71 
11/71 (15%) 
 7/71 (10%) 

  7/71 (10%) 
  3/71 (4%) 
15/20z (75%) 

*Complex hyperplasia without atypia. 
ySmooth muscle metaplasia was seen as well-demarcated fascicles 
of well-differentiated smooth muscle cells (n = 10) or as a 
desmoid-like myofibroblastic proliferation (n = 12). 
zIdentified on immunohistochemistry. 

followed by oxyphilic and hobnail metaplasia (Fig 
4, C and D). In 3 cases, mucinous metaplasia with 
formation of endocervical glands was identified (Fig 4, 
E ), and in one of these 3 cases there were also goblet 
cells (Fig 4, F ). Two lesions exhibited glands with 
incipient papillary syncytial metaplasia (Fig 4, G). 
    Reactive atypia of the endometrial glands charac- 
terized by mild pleomorphism of epithelial cells with 
some ŎǊƻǿŘƛƴƎ ǿŀǎ ƛŘŜƴǘƛŬŜŘ ƛƴ мс ŎŀǎŜǎ όCƛƎ 5, A), 
and in 4 of these, additionally, there were rare atypical 
mitoses in the glandular epithelium (Fig 5, B). 
    The glands were invariably associated with the 
stroma, with exception of one case of authentic 






































































































































